The aim of this study was to document the historical change of dental caries lesions in the Japanese people. The majority of carious lesions in historical populations from the Jomon to Edo period were located in the neck and/or root of the approximal surface (NRAS). Caries on the occlusal surface (OS) were rare in both the Jomon and Kofun populations, but there was a relatively high rate (17.6-24.7%) in the Kamakura, Muromachi and Edo periods. People in both the Jomon and Kofun periods had severe dental attrition; therefore, due to the disappearance of fissures and pits, caries on the OS did not arise.
Introduction
The outbreak of caries cavities is believed to be closely associated with oral health, including dietary habits, and the age of the individuals. Therefore , the study of carious lesions is thought to offer a key to understanding the dietary habits, subsistence, life span and custom of oral health, including lifestyle , in not only the modern but also the ancient populations .
Previous studies have examined caries lesions in ancient and/or the modern populations in various parts of the world1-16), however, there are not many studies on the historical change of caries lesions17-19) .
Particularly, this area has not been examined in Japan.
In this study, dental caries were investigated from the Jomon population to the present in Japan , and classified according to the location of the lesion . The aim of this study was to examine the historical change in dental caries lesion from the Jomon period to modern times, and to estimate the oral health and dietary habits, including lifestyle, in each period .
Materials and Methods
The materials used in this study were divided into two groups; the historical teeth (from the Jomon to Edo periods) were derived from excavated human skeletal remains from many sites in Japan, and the teeth from the modern population had been extracted. in a few cases, carious destruction of the tooth had proceeded so far that it was impossible to determine the site of the initial lesion.
Sex and age in all of the materials were pooled. The number of historical materials from the Jomon to Edo period is not enough to discuss the caries cavities and frequencies by tooth-type, so only a summary overview is presented.
The significance of differences between values was examined by x2 test, and p-values<0.05 were regarded as significant. Tables 3-1 In the Jomon period, the most frequent lesion was NRAS, followed by AS and NRBS. OS comprised only 10% of the total (Table 3-1). As shown in Table 3 -2, the most frequent lesion in the Kofun period was also NRAS (69.7%), and the others were rare. Tables 3-3 to 3-5 show the caries cavity lesions in the Kamakura, Muromachi and Edo periods. Although NRAS was still the most frequent lesion, OS had a relatively high rate of 17.6-24.7% in these three periods.
Caries cavities through time
Throughout all the periods, except in Kofun period, OS of maxillary teeth was lower than that of mandibular teeth (Tables 3-1 to 3-5) , which is the same trend as in modern times (Table 3-6 ). The most frequent lesion was AS, followed by NRAS and OS in the modern population (Table 3-6 ). LS and NRLS were rare in all periods (Tables 3-1 to 3-6, and Fig. 1 ).
Significant chronological differences were as fol- There were significant differences in the Kofun (p< 0.001), Muromachi (p<0.01), Edo periods (p<0.001) and modern times (p<0.001), but no significance in either the Jomon or Kamakura periods (Fig.2) . 
Discussion
As shown in Fig. 1 , occlusal caries were rare in the Jomon population. As Fig. 3 -A indicates, dental attrition probably advanced more rapidly in the Jomon population than it did in later populations. The severe dental attrition in the Jomon population was obviously due to coarser food in comparison with that of later periods, and might also have been caused by sand and earth in food. Moreover, they may have used their own teeth as tools; for example , tanning amongst the Eskimos20). In fact, their severe attrition has often reached pulp exposure (Fig . 4) . If occlusal caries arose in the fissures and pits of young individuals , they would disappear gradually with age due to severe dental attrition in the Jomon population . As a result, it can be thought that the outbreak of occlusal caries was limited. It is also thought that the low value of occlusal caries in the Kofun population was associated with severe attrition (Fig. 3-B) . On the other hand, in the Kamakura, Muromachi and Edo periods, occlusal caries occurred in the fissures and pits, and increased due to moderate attrition ( Fig. 3-C) . After the Kamakura period, it can be thought that the degree of dental attrition was moderated; the food eaten daily was soft in comparison to earlier time periods. All these things make it clear that the degree of dental attrition has decreased over time. This is supported by the significant difference between the Kofun and Kamakura periods in OS.
In AS, there were significant differences between the Jomon and Kofun, Edo and modern times. Therefore it seems that some change occurred in food and/ or oral health in both the Kofun and modern times from the earlier periods. With the shift of subsistence from hunter-gatherer to agriculture, the rate of dental caries increased in Japan. It was also indicated that NRAS in the outbreak of carious lesions had a rising trend after the beginning of agriculture. There is no definite information on the cause; however, it seems that the beginning of agriculture increased both dental caries and root caries. Human skeletal remains from the Kofun to Edo period often indicate alveolar recession. One idea is that alveolar recession was caused by periodontal disease. Although periodontal diseases existed in the Jomon period, their prevalence increased after the Kofun period.
NRAS is characterized
The dental caries lesions in both the Kamakura and Muromachi periods are extremely similar (Fig . 1) . It could be suggested that there was no great difference between these two periods in terms of dietary habits and oral health.
BS was rare in the Edo population . This phenomenon can probably be explained by the spread of tooth brushing using the so-called "Fusa- In this study, it was obvious that the rate of coronal caries is higher than that of root caries only in modern times (Fig. 2) . In general, occlusal caries are frequent in young adults, and root caries are often observed in older adults. This cannot be discussed here for lack of information on the age and sex of the samples . With regard to the historical materials, the age effect cannot be discussed on account of the small number of samples. Although the outbreak of caries cavities is thought be associated with the age and sex of the individuals, it is unresolved in this study.
Although it is difficult to estimate the condition of oral health in ancient populations, it is clear that occlusal caries were rare due to severe attrition , and This abrasion must be caused by bad tooth brushing .
root caries, which are closely associated with alveolar recession because of periodontal disease, were frequent in both the British Iron Age9, 17, 19) and the historical periods in Japan. Furthermore, it seems reasonable to suppose that coronal caries are a modern type of caries, while root caries are ancient (Fig. 2) . From the statistical analyses, there were changes in caries lesions among the Jomon, Kofun and Kamakura periods, and also changes between the Edo period and modern times. However, it can be said that among the Kamakura, Muromachi and Edo periods , caries lesion occurrence is unchanged. It can also be said that there were two turning points regarding caries lesions in Japan: one is the Kofun or Kamakura periods developing from Jomon or Kofun respectively and the other is modern times changing from the Edo period . The study of dental caries, especially of archaeological skeletal materials, leaves room for a variety of interpretations. Further study of this area will elucidate the cause of dental caries , and will contribute toward solving the question of diet and health in earlier times .
